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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tlie fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 19 June 
2007 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 7-11, 13-15, 17-22. 44-48, 50-54, 56-58, and 60-63 stand rejected 
under 35 U.S.C. 103(a) as being unpatentable over US 5517414 to Hrovat in view of US 
4895257 to Brandstadter. Hrovat discloses a traction control system with active 
suspension comprising the following: 

a. A method of controlling traction in a vehicle having a suspension capable 
of rotatably articulating, comprising: determining a performance characteristic of 
the vehicle; determining a performance characteristic of at least one of a plurality 
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of wheel assemblies of the rotatably articulating suspension; comparing the 
performance characteristic of the vehicle and the performance characteristic of 
the at least one of the plurality of wheel assemblies; and altering the performance 
of the vehicle based upon the comparison to affect the vehicle's traction (Fig. 6b) 
(claim 1.) 

b. Determining the performance characteristic of the vehicle comprises 
detennining a velocity of the vehicle; and determining the performance 
characteristic of the at least one of the plurality of wheel assemblies comprises 
determining a rotational velocity of the at least one of the plurality of wheel 
assemblies (col 2, lin 51-67) (claim 2, 45.) 

c. Determining the perfonnance characteristic of the vehicle comprises a 
load on a first of a plurality of wheel assemblies; and determining the 
performance characteristic of the at least one of the plurality of wheel assemblies 
comprises a load on another one or more of the plurality of wheel assemblies 
(Fig. 5b) (claim 3, 46.) 

d. A method of controlling traction in a vehicle having a rotatably articulating 
suspension, comprising: determining a load on each of a plurality of wheel 
assemblies of the rotatably articulating suspension; and adjusting the suspension 
through rotation such that each of the loads is within a predetermined range (Fig. 
5b) (claim 4.) 

e. Determining the load comprises sensing a load on each suspension arm 
86 of the plurality of wheel assemblies (claim 6, 48.) 
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f. Adjusting the rotatably articulating suspension comprises adjusting the 
rotatably articulating suspension to substantially equalize the loads (Fig. 5b) 

. (claim 7, 50.) 

g. Adjusting the rotatably articulating suspension comprises articulating at 
least one of the plurality of wheel assemblies with respect to a chassis of the 
vehicle (Fig. 2 - admitted prior art) (claim 8, 51 .) 

h. Determining a lightly loaded wheel assembly of the plurality of wheel 
assemblies, such that adjusting the rotatably articulating suspension comprises 
articulating the lightly loaded wheel assembly with respect to a chassis of the 
vehicle (Figs. 2 - admitted prior art, 5b) (claim 9, 52.) 

i. A method of controlling traction in a vehicle having a rotatably articulating 
suspension, comprising: acquiring load data for a plurality of wheel assemblies of 
the rotatably articulating suspension; identifying a lightly loaded wheel assembly 
of the plurality of wheel assemblies from the load data; and rotatably articulating 
the lightly loaded wheel assembly with respect to a chassis of the vehicle (Figs. 
5a, 5b) (claim 10.) 

j. Acquiring the load data comprises sensing a load on each suspension arm 
86 of the plurality of wheel assemblies (claim 1 1 , 54.) 

k. Articulating the lightly loaded wheel assembly comprises articulating the 
lightly loaded wheel assembly to substantially equalize the load on each of the 
plurality of wheel assemblies (Fig. 5b) (claim 13, 56.) 
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I. A method of controlling traction in a vehicle having a rotatably articulating 
suspension, comprising: determining whether forces on each of a plurality of 
wheel assemblies of the rotatably articulating suspension are substantially equal; 
determining whether a rotational velocity of each wheel of the plurality of wheel 
assemblies corresponds to a velocity of the vehicle; and rotatably articulating the 
articulated suspension such that each of the forces is within a predetermined 
range if the forces are not substantially equal and at least one of the rotational 
velocities fails to correspond to the velocity of the vehicle (Figs. 5a, 5b) (claim 
14.) 

m. Determining whether forces on each of a plurality of wheel assemblies of 
the rotatably articulating suspension are substantially equal comprises sensing a 
load on each suspension amn 86 of the plurality of wheel assemblies (claim 15, 
58.) 

n. Rotatably articulating the articulated suspension comprises adjusting the 
articulated suspension to substantially equalize the forces (Fig. 5b) (claim 17, 
60.) 

0. Adjusting the rotatably articulating suspension comprises articulating at 
least one of the plurality of wheel assemblies with respect to a chassis of the 
vehicle (Figs. 2 - admitted prior art, 5b) (claim 18, 61.) 
p. Determining a lightly loaded wheel assembly of the plurality of wheel 
assemblies, such that adjusting the rotatably articulating suspension comprises 
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articulating the lightly loaded wheel assembly with respect to a chassis of the 
vehicle (Figs. 2 - admitted prior art, 5a, 5b) (claim 19, 62.) 
q. Reducing the rotational velocity of one of the tires if the forces are 
substantially equal and the one of the tires has a determined rotational velocity 
that is greater than that which corresponds to the velocity of the vehicle (col 1 , lin 
57-58) (claim 20. 63.) 

r. Reducing the rotational velocity comprises reducing the rotational velocity 
of the tire by braking (col 7, lin 25) (claim 21 .) 

s. Reducing the rotational velocity comprises reducing the rotational velocity 
of the tire by at least partially removing power to the tire (col 1 , lin 57-59) (claim 
22.) 

I A vehicle, comprising: a chassis; a suspension 86 rotatably articulating 
relative to the chassis and including a plurality of wheel assemblies 20a. 20b, 
20c. 20d; means for determining a performance characteristic of the vehicle; 
means for determining a performance characteristic of at least one of a plurality 
of wheel assemblies of the rotatably articulating suspension; means for 
comparing the performance characteristic of the vehicle and the performance 
characteristic of the at least one of the plurality of wheel assemblies; and means 
for altering the performance of the vehicle based upon the comparison to affect 
the vehicle's traction (Figs. 2, 6b) (claim 44.) 

u. A vehicle, comprising: a chassis; a suspension 86 rotatably articulating 
relative to the chassis and including a plurality of wheel assemblies 20a, 20b, 
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20c, 20d; means for determining a load on each of a plurality of wheel 
assemblies of the rotatably articulating suspension; and adjusting the suspension 
through rotation such that each of the loads is within a predetermined range 
(Figs. 2, 5b) (claim 47.) 

V. A vehicle, comprising: a chassis; a suspension 86 rotatably articulating 
relative to the chassis and including a plurality of wheel assemblies 20a, 20b, 
20c, 20d; means for acquiring load data for a plurality of wheel assemblies of the 
rotatably articulating suspension; means for identifying a lightly loaded wheel 
assembly of the plurality of wheel assemblies from the load data; and means for 
rotatably articulating the lightly loaded wheel assembly with respect to a chassis 
of the vehicle (Figs. 2, 5a, 5b) (claim 53.) 

w. A vehicle, comprising: a chassis; a suspension 86 rotatably articulating 
relative to the chassis and including a plurality of wheel assemblies 20a, 20b, 
20c, 20d; means for determining whether forces on each of a plurality of wheel 
assemblies of the rotatably articulating suspension are substantially equal; 
means for determining whether a rotational velocity of each wheel of the plurality 
of wheel assemblies corresponds to a velocity of the vehicle; and means for 
rotatably articulating the articulated suspension such that each of the forces is 
within a predetermined range if the forces are not substantially equal and at least 
one of the rotational velocities fails to correspond to the velocity of the vehicle 
(Figs. 5a, 5b) (claim 57.) 



Application/Control Number: 10/784,739 Page 8 

Art Unit: 3616 

2. Hrovat does not teach a suspension capable of rotatably articulating in a plane 
defined by the pitch of the vehicle. Brandstadter discloses an active suspension system 
and makes known: 

X. A suspension capable of rotatably articulating in a plane defined by the 
pitch of the vehicle (fig 2-3) (claims 1, 4, 10, 14, 44, 47, 57). 

3. It would have been obvious to one of ordinary skill and creativity in the art at the 
time the apparatus was made to modify the suspension of Hrovat to rotatably articulate 
in a plane defined by the pitch of the vehicle as taught by Brandstadter so as to 
accommodate use of the system on off-road vehicles that commonly use suspensions 
that articulate in the plane defined by the pitch of the vehicle (background). 

4. Claims 6, 12, 16, 49, 55, and 59 stand rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 5,517,414 to Hrovat in view of US 4,895,257 to Brandstadter, and 
further in view of US 6,481 ,801 to Krueger et al. The disclosure of Hrovat is discussed 
above. Hrovat does not teach measuring wheel load using tire pressure sensors. 
Krueger discloses an understeer correction device and teaches the following: 

y. Determining the load comprises sensing a pressure of each tire of the 

plurality of wheel assemblies (abstract, col 4, lin 39-58) (claim 6, 49.) 

z. Acquiring the load data comprises sensing a pressure of each tire of the 

plurality of wheel assemblies (abstract, col 4, lin 39-58) (claim 12, 55.) 

aa. Determining whether forces on each of a plurality of wheel assemblies of 

the rotatably articulating suspension are substantially equal comprises sensing a 
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pressure of each tire of the plurality of wheel assemblies (abstract, col 4, lin 39- 
58) (claim 16, 59.) 

It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the traction control system of Hrovat to include tire pressure sensors as taught 
by Krueger so as to measure the normal forces between wheels and the ground that 
can be used to dynamically alter the vehicle suspension characteristics. 

5. Claim 23 stands rejected under 35 U.S.C. 103(a) as being unpatentable over US 
5,517,414 to Hrovat in view of US 4,895,257 to Brandstadter, and further in view of US 
5,762,407 to Stacey et al. The disclosure of Hrovat is discussed above. Hrovat does 
not teach regenerative braking. Stacey discloses a brake system control and apparatus 
and teaches the following: 

bb. Reducing the rotational velocity comprises reducing the rotational velocity 

of the tire by regenerative braking (col 5, lin 40-60.) 
It would have been obvious to one of ordinary skill in the art at the time of invention to 
modify the traction control system of Hrovat to include regenerative brake blending 
capabilities as taught by Stacey so as to more quickly counter wheel slip. 

Response to Arguments 

6. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 
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Any inquiry concerning this comnnunication or earlier communications from the 
examiner should be directed to Leonard J. McCreary, Jr. whose telephone number is 
571-272-8766. The examiner can normally be reached on 0700-1700 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Dickson can be reached on 571-272-6669. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000 
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Examiner 
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